Nanoscale film formation of ferritin and its application to biomemory device.
A redox protein, ferritin is used as a functional constituent of the developed biomemory device. The concept of molecular device mainly depends on the solidification of biomolecules of interest and on the realization of properties of molecule immobilized on a selected substrate. Here, we immobilized the biomolecule, ferritin protein on gold substrate using an organic linker 11-mercaptoundecanoic acid (11-MUA). The immobilization of the protein on the gold substrate was confirmed by surface plasmon spectroscopy, Raman spectroscopy, and atomic force microscopy (AFM). The basic two memory functions, reading and writing of the developed biomemory device, were investigated by open-circuit potential amperometry (OCPA) using the redox property of the biomolecule of interest. The surface topography investigation by scanning tunneling microscopy (STM) shows that the robustness of the ferritin-based biomemory device was validated by the repeated electrochemical performance. These results show the developed biomemory device as a step towards the protein-based nanobiochip.